





A	 review	 of	 the	 monitoring	 reports	 for	 resource	 consent	 MCO623701	
(CON20030623701)	involving	sand	extraction	near	Millers	Bank,	and	additional	




survey	 in	1852,	 they	are	not	 fixed	features.	The	adjacent	shoreline	between	Ru	
Point		and	Tauhara	Creek,	have	undergone	phases	of	erosion	and	accretion	since	
1852,	 with	 variable	 behaviour	 along	 the	 coast.	 Overall	 this	 section	 of	 coast	 is	
tending	to	erode.	
Monitoring	 since	 sand	 extraction	 began	 indicates	 that	 natural	 phenomena,	




Limited	 current	 data,	 and	 numerical	 modelling,	 suggest	 that	 Five	 Fathom	
Channel	is	ebb	dominated,	and	the	channel	between	Waikeri	Bank	and	the	shore	























coast	 to	 assess	 shoreline	 changes.	 An	 annual	 bathymetric	 survey	 of	 the	
extraction	area	including	a	100	m	marginal	buffer,	and	the	channel	to	the	west,	
also	is	required.	
This	 review	 was	 undertaken	 to	 determine	 if	 the	 following	 question	 could	 be	
answered:	




the	 1940s,	 which	 include	 increased	 sedimentation	 of	 some	 intertidal	 regions	
along	 the	 shoreline,	 adjustments	 to	 channel	 orientation,	 and	 changes	 to	 the	
intertidal	extent	of	Waikeri	Bank.	His	submission	raises	an	additional	question:	








There	 are	 few	 surveys	 of	 the	 region	 prior	 to	 the	 commencement	 of	 sand	
extraction.	 The	 earliest	 located	 were	 partial	 charts	 of	 the	 channels	 at	 the	
entrance	of	the	Kaipara	Harbour	drawn	in	1836	by	Capt	Wing	and	in	1837	by	Mr	
Turner,	accessible	from	the	Te	Ara	online	encyclopaedia	article	on	New	Zealand	





appears	 to	 be	 have	 been	
undertaken	 by	 Capt	
Drury,	 resulting	 in	 the	
1852	chart	of	the	Kaipara	
Harbour.	 This	 may	 be	







The	 1852	 chart	 shows	
Waikeri	 Bank	 extending	
further	 southeast	 (Figure	
3)	 than	 evident	 in	 the	
most	recent	hydrographic	
chart	NZ4265	 (Figure	 2),	 approximately	 covering	 the	 area	 defined	 by	 the	 2	m	








Figure	3	–	Enlargements	of	charts	of	Kaipara	Harbour	 from	1837,	1852,	and	1923.	See	 text	 for	
sources	of	the	images.	
A	1923	chart	incorporating	a	geological	map	is	presented	in	the	Kaipara	Harbour	











The	 Google	 Earth	 image	 (Figure	 1)	 taken	 on	 2	 January	 2004	 shows	 the	
development	of	a	new	shoal	at	the	southern	end	of	Waikeri	Bank	as	reported	by	
Mr	 Forest.	 This	 extension	 involves	 shallowing	 of	 the	 sub-tidal	 ridge	 extending	
south	from	the	Waikeri	Bank	in	the	1993	hydrographic	survey	(Figure	2).	
The	 recorded	 changes,	 albeit	 from	a	 limited	data	 set,	 indicate	 that	 the	Waikeri	
Bank	 is	a	dynamic	 feature	that	undergoes	natural	changes	 in	shape	and	extent.	
However,	the	bank	tends	to	remain	in	much	the	same	position	overall,	separating	
the	 tidal	 flow	 into	 two	 channels:	 Five	 Fathom	 Channel	 to	 the	 east;	 and	 a	
narrower,	generally	shallower	channel	on	the	western	side	of	the	bank.	
The	 resolution	of	 the	 charts	 is	 too	poor	 to	assess	historic	 shoreline	 changes	 in	
this	 area.	 However,	 the	 Kaipara	 Sand	 Study	 (Hume	 et	 al,	 2004),	 and	 Parnell	
(2004)	 did	 undertake	 a	 review	 of	 anecdotal	 evidence	 and	 available	 literature,	




numerical	 modelling	 study	 (Stephens	 et	 al,	 2009)	 links	 these	 adjustments	 to	
3recirculation	 of	 sand	 over	 the	 flood	 and	 ebb	 tidal	 systems	 at	 the	 entrance	 of	
Kaipara	Harbour.	
Further	 north,	 little	 evidence	 is	 presented	 for	 shoreline	 change,	 but	 it	 appears	
that	there	have	been	zones	of	active	accretion,	such	as	the	spit	at	 the	mouth	of	
Tauhara	 Creek,	 and	 erosion	 producing	 cliffs	 in	 the	 Pleistocene	 dune	 deposits	




As	 required	 by	 the	 consent	 conditions,	 monitoring	 of	 shoreline	 bathymetric	
changes	has	been	undertaken	and	a	series	of	reports	produced.	Over	time	there	
have	 been	 changes	 to	 benchmark	 locations	 due	 to	 erosion,	 and	 bathymetric	
survey	lines	and	procedures	appear	to	vary.	





at	 lower	 elevations.	 In	 Table	 1,	 the	 assessments	 of	 erosion	 and	 accretion	 are	
based	on	the	response	of	the	higher	elevations	of	the	profile	(approximately	the	
high	tide	shoreline).	When	the	beach	volume	is	considered,	as	for	the	2007-2008	










Period	 M1/M1A	 M2	 M2B	 M3	 Bathymetry	
2002-2005	 Accretion	 Erosion	 	 Accretion	 Uncertain	














2007-2008	 +9.9	 +6.0	 +8.3	 (-1.5)	 Minor	
changes	




with	 storm	 events	 dominated	 by	 winds	 from	 the	 northeast	 quadrant.	 These	
produce	relatively	steep	waves,	particularly	at	high	tide	when	the	fetch	reaches	a	





Site	M3	 is	 steeper,	 narrower	 and	 is	 immediately	 adjacent	 to	 the	 tidal	 channel.	









deposits	 are	 relatively	 unstable,	 and	 prone	 to	 collapse.	 From	 the	 photos	
provided,	 this	 collapse	 appears	 to	 be	due	 to	 a	 combination	of	 high	pore	water	
pressure,	and	removal	of	material	from	the	base	by	wave	action.	
The	 observed	 pattern	 of	 erosion	 and	 accretion	 is	 consistent	 with	 natural	




the	 bathymetric	 data	 obtained	 by	 the	monitoring.	 This	 report	 also	 provides	 a	
summary	of	 the	actual	volumes	of	 sand	extracted,	and	shows	 that	 the	volumes	
being	 extracted	 were	 around	 0.013-0.016	 M	 m3.y-1,	 which	 is	 less	 than	 the	
maximum	consented	volumes.		




• The	 estimated	 area	 of	 the	 consent	 region	 is	 approximately	 1.75	 km2.	
Assuming	that	the	volume	extracted	is	spread	evenly	over	the	entire	region,	
then	the	expected	depth	change	for	the	volumes	extracted	is	around	10	mm.	
The	 numerical	 modelling	 study	 (Stephens	 et	 al,	 2009)	 predicts	 sediment	
transport	rates	of	up	to	20	m3.m-1	 for	site	CM-1	at	 the	south-eastern	end	of	
Waikeri	Bank	(Figure	1).	Even	if	the	rates	in	the	consent	area	are	an	order	of	
magnitude	 smaller,	 the	 tidal	 movement	 of	 sediment	 is	 likely	 to	 rapidly	
redistribute	sediment	following	dredging.		








• The	 surveys	 undertaken	 appear	 to	 have	 not	 followed	 the	 same	 tracks,	 and	
have	 a	poor	 resolution	 (tracks	 are	 too	 far	 apart).	This	means	 that	 artefacts	
resulting	from	the	data	analysis,	which	can	obscure	and	confound	the	actual	
changes,	 will	 affect	 the	 interpolated	 bathymetry.	Mr	 Howse	 addressed	 this	
point	in	his	report.	
If	 bathymetric	 surveys	 are	 going	 to	 continue	 in	 the	 future,	 the	 track	 spacing	
should	be	greatly	reduced.	This	may	be	more	feasibly	achieved	with	a	multibeam	
sonar	system,	which	will	increase	the	resolution	of	the	measurements	without	an	
significant	 increase	 in	 track	 density	 and	 length.	 However,	 as	 noted	 above,	 the	
vertical	change	averaged	over	the	whole	area	is	probably	too	small	to	measure.	
Therefore,	 repeated	 sidescan	 surveys	 may	 be	 more	 useful	 to	 determine	 the	
changes	to	bedform	distributions	and	seabed	cover.	 In	particular,	 it	 is	noted	by	
Mr	Forest	 that	2/3	of	 the	dredged	material	 is	directly	discharged	back	 into	the	
channel	 by	 the	 dredge.	 This	 includes	 coarser	 shell	 material,	 which	 can	 be	
identified	 by	 sidescan	 imagery,	 and	 hence	 any	 changes	 to	 sediment	 surficial	
texture	can	be	monitored.	
Sediment	budget	
The	Kaipara	 Sand	Study	and	 subsequent	 reports	do	not	 consider	 the	 sediment	
budget	 for	 the	 Millers	 Bank	 extraction	 site.	 Table	 2	 summarises	 the	 data	
available.	 There	 are	 three	 main	 sources	 of	 sediment	 for	 Kaipara	 Harbour:	
sediment	 entering	 the	 harbour	 from	 offshore,	 resulting	 from	 longshore	 and	
onshore	 sediment	 transport;	 from	 the	 Kaipara	 Harbour	 river	 catchments;	 and	
erosion	around	the	harbour	shoreline,	particularly	of	the	Pleistocene	sand	dune	
deposits.	
The	 estimates	 of	 longshore	 transport	 vary	 from	 0.175	 to	 5	 Mm3.y-1,	 and	 this	
sediment	is	thought	to	largely	recirculate	between	the	flood	and	ebb	tidal	delta	
systems,	before	an	unknown	portion	travels	further	north	along	the	coast.	There	
are	 difficulties	with	 assessing	 the	 volume	 as	 it	 is	 recognised	 there	 are	 decadal	

















Longshore	 ~5	 Kirk	(1992)	 0.017	 1	and	2	
	 ~1	 Parnell	(1995)	 0.019	 3	and	4	
	 0.175	 Hicks	&	Hume	(1996)	 0.021	 5	and	6	
	 0.5	 Hume	et	al	(2004)	 0.023	 7	and	8	
Onshore	 0.07	 Schofield	(1975)	 0.025	 9	onwards	
River	inputs	 0.279	 Hume	et	al	(2004)	 	 	
-	Wairoa	R.	 0.229	 Hume	et	al	(2004)	 	 	
Cliff	erosion	 Unknown	 	 	 	
From	the	numerical	modelling	undertaken	by	Stephens	et	al	(2009),	some	of	the	
sand	transported	around	the	flood	tidal	delta	reaches	the	Waikeri	Bank,	but	it	is	
difficult	 to	 assess	 the	 volume	 involved.	 A	 short	 time	 series	 of	 current	
measurements	is	available	for	the	Five	Fathom	Channel	at	site	CM	1	(Figure	4).	
These	data	indicate	that	there	is	a	slight	asymmetry	in	the	tidal	flows,	leading	to	
a	 minor	 ebb	 dominance	 and,	 hence,	 a	 residual	 transport	 towards	 the	 south-
southeast.	 It	 is	 likely	 that	 this	 is	 balanced	 by	 slight	 flood	 dominance	 in	 the	
channel	to	the	west	of	Waikeri	Bank.	Overall,	 the	numerical	modelling	suggests	






The	Wairoa	 River	 supplies	 229,000	m3.y-1	 of	 sediment	 (Table	 2)	 to	 the	 upper	
reaches	of	Five	Fathom	Channel.	The	sediment	transport	modelling	study	did	not	
examine	the	dispersion	of	this	sediment,	and	it	is	not	known	if	it	reaches	Waikeri	





The	 monitoring	 reports	 include	 photographs	 and	 limited	 data	 for	 the	 coast	
between	 the	 profile	 sites.	 It	 is	 evident	 that	 erosion	 of	 Pleistocene	 sand	 dune	







The	monitoring	data	do	not	 show	significant	 changes	 to	 the	bathymetry	 in	 the	
sand	 extraction	 area.	 In	 part	 this	 is	 due	 to	 the	 small	 changes	 that	 could	 be	
expected	 and	 the	 procedures	 being	 followed.	 Sidescan	 surveys	may	 be	 a	more	
appropriate	 approach	 to	 assessing	 the	 impact	 of	 dredging	 within	 the	 sand	
extraction	area.	
The	 shore	 profile	 monitoring	 indicates	 variable	 patterns	 of	 erosion	 and	
accretion.	These	changes	are	associated	with	episodic	storm	events,	particularly	
during	 La	 Niña	 conditions,	 and	 are	 likely	 to	 natural	 phenomena.	 There	 is	 no	
evidence	available	to	indicate	that	the	sand	extraction	has	contributed	to	either	
erosion	or	accretion	along	the	shore.	
Mr	 Forest	 has	 highlighted	 bathymetric	 changes	 outside	 the	 extraction	 area,	
particularly	increased	shoaling	at	the	southern	end	of	Waikeri	Bank.	The	limited	
historical	data	indicate	that	Waikeri	Bank	has	undergone	episodic	expansion	and	
contraction	 in	 the	 past.	 The	 observed	 changes	 are	 most	 likely	 a	 natural	
phenomenon	and	not	associated	with	the	cutter-suction	dredging.	
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